An analysis of museum specimens reveals that reports of the chelonophilic barnacle Cylindrolepas darwiniana are misidentifications of the similar turtle barnacle Platylepas decorata. As a result, contemporary collections from loggerhead and hawksbill sea turtles represent the first report of this turtle barnacle since its description nearly a century ago. Novel morphological characters that clearly distinguish C. darwiniana from other turtle barnacles have been ascertained from the recent specimens and are reported.
INTRODUCTION
The small chelonophilic cirriped Cylindrolepas darwiniana Pilsbry, 1916 (Balanomorpha: Coronuloidea: Platylepadidae) was described from specimens embedded in the ''saltwater cured and sun-dried skin of either a loggerhead [Caretta caretta] or green turtle [Chelonia mydas], probably from between the neck and flippers or around the base of the tail'' (Pilsbry, 1916) . In addition to the uncertainty of the attachment location and the host turtle species associated with C. darwiniana, the geographic origin of the type specimens is also unknown. Pilsbry (1916) suggests that the turtle skin bearing the specimens was collected in the Caribbean because the donor of the samples was the former United States Consul in St. Thomas, U.S. Virgin Islands, who had also donated an extensive collection of West Indian mollusks to the U.S. National Museum. Unfortunately, the type specimens of C. darwiniana appear to be lost or no longer extant (Monroe, 1981) .
Over six decades after its description, Monroe (1981) suspected that this uncommon species may be present on sea turtles in Mon Repos, Queensland, Australia. He examined a single empty barnacle shell that was ''removed from the area round the base of the tail'' of a loggerhead turtle. The specimen bore a midrib structure and external ornament similar to Platylepas decorata Darwin, 1854 but also agreed well with Pilsbry's description of C. darwiniana. Unwilling to assign a taxonomic designation to the specimen, Monroe (1981) opted to call the barnacle ?Cylindrolepas darwiniana Pilsbry, 1916 instead (therein illustrated on Pl. 1, Figs. 5-8 and Pl. 2, Figs. 1-2) . Apparently using Monroe's (1981) diagnosis of the aforementioned specimen, but disregarding the incertae sedis status assigned by Monroe to the Mon Repos turtle barnacle, Healy and Anderson (1990) report the sperm ultra-structure of C. darwiniana from the same locality in Australia.
In the eastern Pacific Ocean, Zullo (1991) reported the occurrence of C. darwiniana from sea turtles in the Galapagos Islands and Green (1998), using specimens identified by V. A. Zullo, reported the frequency of occurrence and attachment localities of C. darwiniana from Galapagos green turtles. Additionally, Hubbs (1977) identified C. darwiniana using specimens catalogued by Zullo from an Olive Ridley turtle (Lepidochelys olivacea) from California. None of the aforementioned studies provide illustrations of C. darwiniana, but voucher specimens were placed into the collections of the California Academy of Sciences and the Scripps Institution of Oceanography.
We have examined the C. darwiniana specimens reported by Monroe (1981) , Zullo (1991) and Green (1998) and found these to be misidentifications. Consequently, there have been no reports or illustrations of C. darwiniana since its original description nearly a century ago. In addition, we have recently collected specimens of C. darwiniana from hawksbill sea turtles (Eretmochelys imbricata) in Panama and Florida, U.S.A. and from loggerhead turtles in Florida and Georgia, U.S.A. that conform sensu stricto to the specimens described and figured by Pilsbry (1916) . These results are discussed below and are accompanied by the first photographic illustration of C. darwiniana (Fig. 1) .
SYSTEMATICS
Coronuloidea Leach, 1817 Platylepadidae Newman and Ross, 1976 Cylindrolepadinae Ross and Frick, 2007 Cylindrolepas Pilsbry, 1916 Cylindrolepas darwiniana Pilsbry, 1916 Cylindrolepas darwiniana, Pilsbry (1916) non Cylindrolepas darwiniana Hubbs (1977) ; Zullo (1991) ; Green (1998) . non ?Cylindrolepas darwiniana, Monroe (1981 Diagnosis.-Viewed from above the apical aspect of the shell is hexagonal in outline, and in lateral view the profile is cylindrical. A large depression, representing the infolding of the plate, is present at the apex of each compartment. The summits of the compartments are polished nearly flat by wear. The inner sheath runs nearly the entire length of the compartment and is marked transversely by delicate growth lines. The external ornamentation consists of a series of fine transverse folds or wrinkles over the entire surface of the plate.
Description.-The orifice of the shell is hexagonal in outline when viewed from above and is polished nearly flat by wear. The plates are monolamellar, strong and, often, very thick relative to the size of the shell. A large central depression is present on the summit of each plate. This structure is related to the strong median tooth that appears to have been formed by the in-folding of the compartment. However, such so-called in-foldings are the product of basal growth, not a folding process (Newman et al., 1967) . The median tooth or buttress on the basal margin of the plate has a median external sulcus, giving it an in-folded appearance, and it can be partially open or, most often, closed. Accessory closed lateral sulci, on either side of the median sulcus, are produced during basal development of accessory basal teeth (one or two) on either side of the median tooth on the basal margin of each compartment. The median tooth is always larger than the accessory teeth and is often slightly inflected. In some large specimens the elongation slows and they may disappear from the surface of the growing basal margin, except for a prominent white spot or small, bright-white bump where the median tooth had been located.
Except in specimens # 1 mm in rostro-carinal diameter (RCD), the profile of the shell is asymmetrical, due to the height of the rostral end being greater than that of the carinal end. In specimens $ 5 mm RCD, the rostral end can be twice the height of the carinal end. In these same specimens the basal portion of the rostrum, and often that of the CL2, has enlarged or inflated on either the right or left side. Never do both CL2 compartments markedly inflate at the same time. When the CL2 compartment is larger than the rostrum, the rostrum is distinctly lengthened toward the smaller CL2 compartment. Such asymmetrical rostra always occurred in the examined specimens; albeit only slightly so in smaller specimens, but more noticeably in specimens where one of the CL2 plates is markedly wider than the rostrum.
The median basal teeth on these inflated compartments become massive in relation to those on specimens that are not as markedly inflated. The median basal teeth on the remaining compartments of specimens bearing an inflated rostrum will also, but only occasionally, become massive in relation to specimens that do not bear a markedly inflated rostrum.
Apparently the normal external ornamentation consists of longitudinal columns or tiers of short transverse ridges or variously-shaped bumps separated by sulci or valleys more or less regularly deployed over the entire surface of the plate. Coarse, tiers run the length of much of the carina and more or less shallow, irregularly-spaced sulci run the length of each compartment. On inflated compartments these irregularly-spaced sulci are deeper and produce large, distinct basal, finger-like projections fingers that radiate outwards from the rostrum and the correspondingly-inflated CL2. These projections are best developed closer to the inflated rostro-carinolateral 2 junction.
The ornamentation of an inflated rostrum and CL2 plate is different and slightly more elaborate than that on other compartments. Median basal teeth are also often elaborately ornamented in a fashion similar to the corresponding inflated rostra and CL2 plates. The ornamentation in these areas (lower third of the inflated rostrum and CL2 and along the outer surfaces of the median basal teeth) consists of a series of nearly regularly-spaced, globular beads. These beads run transversely and longitudinally, creating a checkered appearance, and can be either very prominent, or worn nearly smooth. Due to the limited surface area of the median basal teeth in these situations, the globose beads are not as regularly-spaced as those on the lateral surfaces of the compartments and they are often not as prominent. The median basal teeth on these compartments can also be unadorned and smooth.
The basis of C. darwiniana is membranous and the basal region is only slightly larger than the orifice, except in specimens bearing an inflated rostrum and CL2, where the region has become noticeably larger than the orifice. The radii are narrow and are occasionally partially-fused. The edges of the radii are often distinctly septate but are occasionally worn nearly smooth. The sheath is solid, nearly the length of the entire compartment, and is delicately marked by the transverse growth increments. The scuta and terga are in contact, both are oblong and dehiscent, and together they stretch from end to end of the orifice.
Habitat.-Chelonophilic; on loggerhead and hawksbill sea turtles.
Distribution.-Western North Atlantic Ocean, Caribbean Sea.
Remarks.-As outlined in the introduction, the taxonomic history of C. darwiniana is a complex account that has undoubtedly been ushered along by the limited number of specimens available to Pilsbry (1916) for generating his description of the species -resulting in an ambiguous definition bearing striking similarities to other platylepadids -and by the loss of Pilsbry's type specimens. Likewise, a paucity of information concerning a similar platylepadid species, Platylepas decorata Darwin, has also exacerbated the confusion surrounding the taxonomic distinctiveness and biogeography of C. darwiniana.
All of the samples we examined that were previously reported as C. darwiniana (Monroe, 1981; Zullo, 1991; Green, 1998) are in actuality variations of P. decorata, most like that figured in Zardus and Balazs (2007) . Like C. darwiniana, the similar-size and more-or-less cylindrical P. decorata is not well known (Zardus and Balazs, 2007) . As a result, there is also an air of ambiguity surrounding the taxonomic characters that define this species as well as to the degree of variation that exists in this platylepadid.
The authors are preparing an in-depth analysis of the geographic variation displayed by P. decorata. Our preliminary findings indicate that P. decorata is represented by at least two distinct varieties: one described by Darwin (1854) and another reported as C. darwiniana by Zullo (1991) and described as Cylindrolepas sinica by Ren (1980) . Moreover, there appears to be at least four distinct species hiding behind the name P. decorata: two forms from Australia, one from the Galapagos and another from the western Atlantic Ocean. On the other hand, the variation we are finding in P. decorata from the same location appears to be phenotypic variation induced by location upon the host turtle, and this explains, in part, why Zullo's specimens of 'C. darwiniana' do not conform to the more peltate form of P. decorata described by Darwin [a form also encountered by Zullo (1991) from Galapagos turtles and therein correctly reported as P. decorata]. Moreover, the same scenario appears to apply to the case of Ren (1980) , e.g., the author correctly identifies the aforementioned Darwinian peltate form as P. decorata, but describes the more cylindrical or barrelshaped form as Cylindrolepas sinica. Interestingly, we did examine specimens correctly identified as C. darwiniana but not reported in the literature by V.A. Zullo from Tortuguero, Costa Rica. We are unsure as to why Zullo correctly identified this particular specimen and incorrectly assigned the specimens he reported from the Galapagos in 1991 to C. darwiniana. It is possible that the Tortuguero specimen was a more contemporary identification than those he examined from the Galapagos and that he intended to correct the problem before his untimely death in 1993 (Newman et al., 1994) .
Our analysis of the C. darwiniana specimens described above clearly separates this species from the similar P. decorata as described by Darwin (1854) for the peltate form and by Ren (1980) for the cylindrical, fragile form. The combination of an asymmetrical profile, unique external ornamentation and long sheath unmistakably distinguishes this species from P. decorata. Moreover, no other platylepadid studied to date produces such a dramatically inflated rostrum or CL2 plate. The asymmetry we have reported here from contemporary specimens is also evident, although only slightly so, in Pilsbry's (1916) illustrations. Had more specimens been available to Pilsbry, he may have noted this as a common characteristic of C. darwiniana.
In the specimens we have examined that are not as asymmetrical as others, when the compartments are separated they are nearly square -as described for the species by Pilsbry (1916) . However, in highly-asymmetrical specimens the compartments involved become more distorted and are not square.
Cylindrolepas examined by Pilsbry (1916) attained a RCD up to 5.3 mm. Our specimens ranged from 1.0-7.7 mm RCD. Specimens bearing an inflated rostro-carinolateral2 region, however, require additional biometric data in order to illustrate the overall size of the specimen in question. Pilsbry (1916) accomplished this by providing lateral diameters coupled with height data that demonstrate the cylindrical nature of most specimens. Some of our specimens, however, bore such inflated plates that a basal diameter was required to compare how much of the barnacle's shell was visible from the surface of the host (apical region only) to how much of the shell was encapsulated in host tissue (remainder of the shell). For instance, a specimen removed from the underside of the rear marginal scutes of a loggerhead turtle in Marathon Key, Florida was 5.86 mm in RCD taken at the summit of the shell. The RCD taken at the basal margin of the same specimen was 7.71 mm. The asymmetry of the same specimen's shell is demonstrated when two separate height measurements are taken. The height of the carina was 2.15 mm, whereas the height of the rostrum was 5.20 mm. To date, the aforementioned specimen is the largest C. darwiniana encountered.
As mentioned above, C. darwiniana becomes encapsulated within the host tissue. Longitudinal sulci or valleys and, to a greater extent in larger specimens, the median basal teeth entrain host tissue in order to firmly anchor specimens. Later, diametric growth increases the width of the basis to be greater than that of the apex of the shellfurther securing this thick and relatively heavy barnacle within the host tissue. While we have noted that C. darwiniana will readily settle within the soft tissues of host turtles, all of the specimens collected from Marathon Key were collected from the hardest potions of the host turtle: the underside of the marginal areas of the carapace at the rear of the shell and from the sides of the beak. Similarly, a large male loggerhead turtle that stranded dead at Jekyll Island, Georgia bore several large C. darwiniana, as well as P. decorata, on the side of the upper beak.
On these areas the barnacles are situated with the thickest and tallest portion of the shell (rostrum/carinolateral-2 region) at the greatest incline or slope of the attachment location. It appears that Cylindrolepas prefers a vertical orientation and the inflating and subsequent shifting of the rostro-carinolateral2 region is an attempt by the barnacle to adjust the angle of its station. If such is truly the case, and more data are needed to confirm our assumption, C. darwiniana may prove to be a long-term symbiont of marine turtles; that is, in comparison to more superficial forms like Chelonibia that are regularly shed when the host turtle sheds its scutes and skin.
Above we have determined the distribution of C. darwiniana is the western North Atlantic Ocean and the Caribbean Sea. Although the reported collection localities only indicate that this species occurs in the western Caribbean as far south as Panama and along the eastern United States as far north as Georgia, the distribution and migrations of loggerhead and hawksbill turtles that nest and forage in these areas -where C. darwiniana has been collected -are relatively well-known.
Using tag returns, Meylan (1999) demonstrates that hawksbill turtles captured in Panama have also been recaptured in Costa Rica and Nicaragua. Similarly, hawksbills captured in the latter two localities have also been captured in the greater Caribbean, as far east as Barbados and as far south as Grenada. Moreover, Bowen et al. (2007) report that the mitochondrial DNA haplotype observed from hawksbills in Venezuela is also common in hawksbills throughout the greater Caribbean.
Loggerhead turtles captured in Georgia and Florida, USA have also been captured as far north as New York, USA and as far south as the Dominican Republic (Meylan et al., 1983; Williams and Frick, 2008) . Because the distributions of these two host turtle species overlap and individual turtles from areas where C. darwiniana has been documented will migrate over an area encompassing much of the western North Atlantic Ocean and the Caribbean Sea, it is likely that Cylindrolepas enjoys a similar distribution as well.
Future studies are needed to ascertain if other turtle species that occupy the range stated above for western Atlantic hawksbills and loggerheads will also host C. darwiniana, i.e., C. mydas, Dermochelys coriacea, Lepidochelys kempi, and L. olivacea. Due to the superficial similarity of embedded C. darwiniana to other platylepadids it is necessary to collect specimens for positive identification. It is likely that subsequent examinations of the extra-carapacial epibionts of marine turtles will find C. darwiniana to be a common commensal of marine turtles.
